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Introduction
In Latin America, where the movement of rural populations to urban areas has been both rapid and highly visible, about 85-90% of the population lives in cities (PAHO, 1998; Díaz Malásques, 2002) . This movement has not always been successful since it has been usually limited by the lack of employment opportunities (Almandoz, 2008) . One of the consequences has been an increase in the number of poor urban people who have to live in slums where they are denied basic amenities such as potable water, electricity, and proper sanitation (Ruel, 2000) . This circumstance produces an epidemiological framework that is characterized by a high prevalence of infectious diseases, such as parasitoses (Thompson, 2001; Gamboa et al., 2003) .
In La Plata, the capital city of the Province of Buenos Aires (Argentina), only 28% of the inhabitants have basic infrastructural services. In contrast, 62% of the population lives in a suburban area called Gran La Plata (EPH, 2003) . Many of these marginal settlements are located in flood-prone areas, which circumstance favors soil contamination and consequently the transmission of diseases by food contaminated with pathogens, e.g., Escherichia coli, Vibrio cholerae; Giardia lamblia, Ascaris lumbricoides, Hymenolepis nana (Gamboa, 1999; Basualdo et al., 2000) . Chronic infections and multiple parasitoses exacerbate this situation and cause a significant increase of anemia, growth retardation, and vulnerability to other diseases (Stephenson and Holland, 1987 (2006) observed that parasitized children exhibited short heightfor-age, cognitive deficits, and lower performances at school. For this reason, further research involving these socio-environmental aspects is needed in such high-risk areas. The aim of this work was therefore to analyze socio-environmental characteristics, intestinal parasitoses and nutritional status in children from a poor suburban neighborhood of La Plata, the capital city of Buenos Aires.
Materials and methods
"El Paligüe" settlement, 3 km south of the urban center of La Plata, is characterized by precarious housing built on government lands with limited access to public services. There we found two soup kitchens, a NGO sponsored by a religious entity operating in the neighborhood. Children aged 0-6 years attend one of these soup kitchens and are there for 6-10 h per day; young people aged 6-18 years attend the other one after school. The children are served two daily meals (breakfast/lunch or lunch/afternoon snack); school and recreational activities are also take place. The soup kitchens serve a variety of meals often consisting of casserole dishes; such as rice stews, potatoes, and pasta along with some fruit. Both soup kitchens supply weekly medical services.
The sample comprised 55 boys and 64 girls, aged 1-12 years (49 between 1 and 3 years old, 37 between 4 and 6 years old, 19 between 7 and 9 years old and 14 between 10 and 12 years old). The children participated in the study following written consent by their parents or legal guardians. The health status of the participants was assessed by the physician attending the soup kitchens. Any children with chronic diseases or pathological conditions were excludes from the study.
Research protocols followed the principles regarding the privacy of personal data outlined in the Helsinki Declaration and successive modifications as well as those under Argentine National Law (No. 25.326).
Socio-environmental data
The data recorded were obtained from observations of the neighborhood, inspections of the soup kitchens, and visits to the children's homes. The persons in charge of the children's homes were interviewed by means of a structured questionnaire to evaluate several socio-environmental characteristics and measure housing variables through information regarding the structural qualities, amenities and family characteristics (Table 1) .
Parasitological data
For screening intestinal parasites, fecal samples of children were collected for 5 successive days in wide-mouthed screw-capped jars containing 10% (v/v) formalin. The sedimentation technique of Ritchie and Carles Barthelemy as well as the flotation procedure of Willis was used for the coproparasitological analysis to gather the largest amount of parasitological information (Navone et al., 2005) . To detect eggs of Enterobius vermicularis the perianal zone was brushed each morning using sterile gauzes. This procedure was carried out for 5 mornings, immediately after getting up. They were stored in a container with 25 ml of a solution of formalin 10%. The containers with the gauzes (brushed anal) were vigorously shaken. Then, the liquid was centrifuged at 400 × g during 10 min and the obtained sediment was observed by optical microscope. When nematode eggs were found, a fresh fecal sample was required to determine the worm burden (WHO, 1991) . Dog feces were collected and processed by the techniques mentioned above. Soil samples were taken by means of the techniques recommended by Dada and Lindquist (1979) . After Tween-80 solubilization, these samples were processed by a technique of concentration by flotation (Navone et al., 2006) . To screen the water, five samples of drinking water were taken from the children's homes and from the soup kitchens. The techniques applied were those recommended by the American Public Health Association (1999). For each sample, we passed 1000 l of tap water via a hose directly through a propylene filter with pore of 1 mm of size. After sampling the filter was placed into a sterile plastic bag. In the laboratory filter was manually triturated and immersed in a solution of Tween-80 0.1% (v/v). After 24 h, the dismembered filter was discarded and the liquid separated and concentrated by centrifugation in 200 ml recipients at 1200 × g for 10 min. Sediment was transferred to centrifuge tubes and centrifuged at 1200 × g during 10 min. Then, the total sediment was observed by optical microscope.
Anthropometric data
The anthropometric measurements were made according to standard procedures (Lohman et al., 1998) by one of the authors (M.F.T.). We copied each child's age from his/her own identification cards and calculated the value in years in decimals by subtracting the child's recorded birth date from the date of measurement. Body weight (kg) was measured on a portable baby scale (precision, 10 g) until 2 years of age and on a portable digital scale (precision, 50 g) from 2 to 12 years of age, with the subjects lightly clothed (with an estimate of the weight of the clothes then subtracted). Height (cm) was measured with a pediometer (precision, 1 mm) until 2 years of age and with a portable vertical anthropometer (precision, 1 mm) in the older children. The accuracy of the measurement was checked by computing the technical error of measurement (TEM), calculated as the square root of the sum of squared differences between two repeated measurements, divided by two times the number of subjects measured (here 15). The TEM values were below the maximum acceptable reported by Ulijaszek and Kerr (1999) . Data were analyzed through the use of the MGRS (WHO, 2006) and CDC (Kuczmarski et al., 2000) growth references. Low weight-for-age (underweight), height-for-age (stunting), and weight-for-height (wasting) were calculated using the 5th centile as the cut-off point.
Statistical analysis
The use of questionnaires to characterize the socioenvironmental conditions of a household and the neighborhood led to a difficulty in summarizing such a sizeable bulk of information in a few interpretable indicators. The techniques available to reduce the dimensionality of a multivariate matrix have been traditionally restricted to the nature of the variables to be used. The principal components analysis is a common and relatively simple technique, easily accessible in any statistical software, which requires multivariate normality of original variables (Krzanowski and Marriott, 1994) . In this study, we used an ordering technique described by Meulman et al. (2004) on categorical principal component analysis (catPCA). The result of this form of analysis is a new low-dimensional space of variation in which variables and observations can be projected. The interpretation of this space will have the following characteristics: (1) in well fitted models, individuals with similar profiles will be close together, (2) the most "average" individuals will be the nearest to the origin of the coordinates, (3) nominal variants can be observed as the centroids of individuals who share this attribute, (4) the distance between the centroids and the origin indicates the discriminant capacity of each variable, (5) the categories of different variables that are shared by many individuals are close together in the space, and (6) the proximity or separation of the points' subclouds according to different categories from a variable, indicates their discriminant power.
The scores obtained for the first axis from catPCA projection were used as a variable of socio-environmental (SEV) quality for subsequent analysis. Correlations between the presence of each parasite species and the scores, as well as nutritional status and scores, were assessed by a logistic-regression model.
The weight of each parasite species over the total species observed was assessed by means of the equitability index (Morales and Arelis Pino, 1987) . To determine the relationship between pairs of parasites, the Chi-square test ( 2 ) was utilized and the Odds Ratio was determined with 95% (CI = 95%) confidence intervals. Data were processed by SPSS 12.0 and Epi info 2000 (CDC, Epidemiology Program Office, Division of Public Health Surveillance and Informatics). 
Results

Socio-environmental analysis
In 82% of the cases, both parents were in charge of the family; while single, separated, or widowed mothers headed the remaining 18%. Fifty-eight percent of the parents did not have a formal job, and 38% had only an incomplete primary education. On average, each house was inhabited by six persons, 3.6 of them were children. Sixty-five percent of the children lived in crowded homes, and 62% shared their bed. In addition, 38% had inadequate sanitary installations (latrines). Drinking water was not available in 24% of the houses, while 29% lacked refuse-collection service.
The eigenvalues from catPCA are shown in Table 2 . The first axe represented 45.2% of the total variance (Cronbach's alpha = 0.875). Correlations between socio-environmental variables in the first axe Table 3 Prevalence of parasite species in the total sample of children from "El Paligüe" neighborhood.
Parasite
No of the catPCA defined as SEV showed a gradient of "relative welfare". The score values ranked from the best (negative values) to the worst (positive values) socio-environmental conditions (Fig. 1) . The eigenvectors from catPCA showed that the most influential variables in the analysis were promiscuity (0.0765), father's education (−0.741), crowding (0.727), wastewater disposal (−0.658), mother's education (−0.574), and flooding (−0.409), among others.
Parasitological results
The 85.7% (n = 102) of the analyzed fecal samples were positive for parasite species and/or not pathogenic organisms. Anal swab technique revealed the presence of E. vermicularis. The more prevalent species were Blastocystis hominis, G. lamblia, E. vermicularis and A. lumbricoides. Trichuris trichiura and H. nana were lower (Table 3) . About 20.4% of the positive cases were monoparasitized and 79.6% polyparasitized in which the co-infection reached a maximum of 7 species. There were significant correlations for the co-existence of several pairs of species: E. coli-G. lamblia ( 2 Mantel-Haenszel = 7.0; p < 0.01); Endolimax nana-B. hominis ( 2 Mantel-Haenszel = 9.41; p < 0.01); E. nana-E. coli ( 2 Mantel-Haenszel = 7.37; p < 0.01); E. nana-Enteromonas hominis ( 2 Mantel-Haenszel = 18.31; p < 0.01); A. lumbricoides-E. coli ( 2 Mantel-Haenszel = 10.53; p < 0.01); A. lumbricoides-T. trichiura ( 2 Mantel-Haenszel = 10.0; p < 0.01); and A. lumbricoides-H. nana ( 2 Mantel-Haenszel = 6.8; p < 0.01).
The degree of equitability (I. Eq.) in the distribution of parasite species was high (I. Eq. = 0.9), indicating that there was no dominance of some species over others. The 75% of samples by Kato Katz were light infections of A. lumbricoides (X = 3285 epg) and T. trichiura (X = 972 epg), 13.3-6% were moderate infections of A. lumbricoides (X = 35,800 epg) and T. trichiura (X = 7590 epg) and 6% were high infections of A. lumbricoides (X = 75,610 epg). The worm burden was not correlated with the age of the host (p > 0.05). The correlation between the number of parasitic species and the SEV was significant (Spearman correlation coefficient = 0.187, p = 0.04). Table 4 shows the statistical correlations between parasitoses and the SEV.
Positive results for eggs of some species were obtained in dog feces (42%) and soil samples (53%). Cysts of Entamoeba coli and Iodamoeba butschlii were detected in filtered water (Table 5) .
Anthropometric results
Rates of underweight, stunting and wasting reached 8.4%, 16.8% and 2.5%, respectively. The correspondence between the SEV and the indicators of nutritional status -adjusted according to the logistic-distribution model [logit (undernourishment) = b 0 + b SEV] -showed a significant association with underweight and stunting (Table 6 ).
Discussion
The urban social strata show inequalities so that the lower income inhabitants have higher rates of undernourishment than those from rural areas (Ruel, 2000) . However, the precarious impoverished intra-urban strata are habitually considered as relatively homogenous. Within such groups, where poverty is commonly shared by all the inhabitants, differences regarding parasitoses and nutritional status become strongly related to local socio-environmental conditions. In this study we found a gradient in living conditions, which is related to variations in nutritional status and parasite prevalences.
Socio-environmental variables such as crowding, promiscuity, flooding, wastewater disposal, and education of father were the factors that certainly aggravate the health condition in these children. These variables were associated with the presence of parasitic infections, mainly geohelminths, polyparasitoses, and undernutrition.
More than 80% of children were parasitized, mostly polyparasitized. This polyparasitism was evident in relation to geohelminths -ranged from 20% to 8% -which showed positive associations between A. lumbricoides-T. trichiura and A. lumbricoides-H. nana. Such sinergism has been observed in rural populations, where the worm burden of A. lumbricoides is higher in individuals infected with T. trichiura and vice versa (Needham et al., 1998) . A. lumbricoides is regarded as an indicator both of fecal contamination in soil and of coprofagic habits of canines (Traub et al., 2003) . Human defecation practices found in this study jointed to the role of dogs in the transmission of geohelminths warranted the infections with A. lumbricoides and the presence of its eggs in the soil from the surroundings of the homes and recreational areas.
On the other hand, the eggs of Trichuris vulpis in canine feces constitute a possible zoonotic risk factor (Mirdha et al., 1998; Dunn et al., 2002) . Likewise, the finding of Toxocara canis and Ancylostoma caninun may produce syndrome of visceral, ocular, neurological, or cutaneous larva migrans in children, as reported by some studies in La Plata (Venturini and Radman, 1988; Minvielle et al., 2003; Córdoba et al., 2002) . Furthermore, cestode (tape-worm) eggs from the Taeniidae family could be from Echinococcus spp. or Taenia spp., which genera are considered to be of high zoonotic risk as observed by Sánchez et al. (2003) .
The presence of the cysts of E. coli and I. butschlii detected in sources of water also revealed that the water had not been properly purified, thus constituting a further risk for parasitic infection (Basualdo et al., 2000) . Although the high percentage of intestinal protozoa in these children could be attributed to feces-polluted water, protozoa in particular were not associated with SEV. In this sense, Raso et al. (2005) demonstrated that high prevalences of protozoa (i.e. B. hominis, E. nana and I. butschlii) were not indicative of poverty since they were more frequently observed in higher income groups.
The prevalence of undernutrition here was even higher than that observed in other vulnerable populations of Argentina Calvo and Aguirre, 2005; Orden et al., 2005) . It was mainly evidenced by the percentage of stunted children, which prevalence was about 12% higher than that expected under the distribution of the reference. According to Mercer et al. (2005) , height deficits in children are the result of at least two variables: the occurrence of unfavorable socio-environmental circumstances during the early stages of life along with other living experiences transmitted by parents and grandparents and, the progressive deterioration in the living conditions of families over time. These observations were also reported by Oyhenart et al. (2007) in some suburbs of the Gran La Plata including El Paligüe.
In summary, the population surveyed is continuously exposed to infections by intestinal parasites, facilitated by fecal contamination of soil and water, in conjunction with deficient housing conditions. Nevertheless, the study evidences that living conditions are variable within this population. Even among those living in absolute poverty, there seem to be differences in the extent to which parents are able to use their scant resources to influence their children's morbidity. This implies further research from a qualitative approach allowing an understanding of the social practices associated with health care.
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